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Heavy metal pollution has become a serious problem worldwide, and becames a threat for 
crops safety and human health, which attracts more and more attentions and research interests. 
As an economic and environmental friendly green technique for the remediation soil 
pollution,phytoremediation has attracted much attention. In order to improve efficiency of 
phytoremediation and prevent the crop pollution by heavy metals, we need to identify more 
suitable plant hyper-accumulators and investigate the mechanism of metal uptake, transport and 
tolerance in plants. 
In this studies, we identified a revulsive woody Mn-hyperaccumulator Eucalyptus grandis × 
E. urophylla, which can accumulate high amount of Mn in its leaves during a field survey. We 
investigated the tolerance ability and Mn accumulation in tissues. Results from Scanning 
Electron Microscope (SEM) X-ray microanalysis indicated that Mn was distributed in the entire 
leaf and stem cross-section, especially in photosynthetic palisade and spongy mesophyll tissue as 
well asstem xylem vessel. Results from size-exclusion chromatography coupled with ICP-MS 
allow us to speculate that Mn might associated with relatively high molecular weight proteins 
and low molecular weight organic acids such as tartaric acid for passivation of Mn toxicity, 
providing experimental evidences that proteins and organic acids play important roles in Mn 
detoxification of Eucalyptus grandis×E. urophylla. These characteristics of Eucalyptus 
grandis×Europhylla facilitate Mn translocation more easily by transpiration through xylem to 
leaves and further distribute throughout the leave tissues. Moreover, the Mn-speciation profile 
obtained for the first time in the different cellular organelles of Eucalyptus grandis×E. urophylla 
suggested that different organelles have their own accumulating abilities and unique mechanism 
for Mn-detoxification.        
In the second part of this studies, we found that an mutant in Arabidopsis oligopeptide 
transporter 3, the mutant opt3-2, over-accumulates cadmium (Cd) in seeds and roots but, 
unexpectedly, under-accumulates Cd in leaves. It was identified that Opt3-2 is the only genetic 
mutant that impairs in the shoot-to-root signaling of iron status in leaves. Interestingly, shoot-
specific expression of OPT3 protein rescues the Cd sensitivity and restores the Cd sensitivity and 
impaired iron homeostasis. Phenotype of opt3-2, suggesting that OPT3 functions in shoot-to-root 
iron status signaling. Subcellular localization and GUS analysis indicated that OPT3 was 
expressed in the vasculature with preferential expression in the phloem at the plasma membrane. 
From radioisotope experiments we found that mobilization of 56Fe from leaves is strongly 
affected in opt3-2. Furthermore, GSH application also affect the Cd distribution in this mutant. 
Our results suggested that OPT3 is important for phloem-loading of iron and plays a key role in 
the regulation of Fe, Zn and Cd distribution within the plant tissues. 
 






















重金属是密度超过5/cm3的金属离子，约有40 种，常见的有Cd、Cr、Ag、 Hg、Sn、 
Pb、Zn、Cu、等，也包括Se、 As、和Al(1)。根据他们的生物功能可分为两类：一类是必
需重金属元素，这些微量元素在许多生命过程中起关键作用，但浓度过高则对生物体有害，
是生物体正常生理功能所必需，例如Fe、 Mn、 Cu、 Zn和Ni(2,3)；另一类是非必需的重
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